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Abstract

High voltage insulated systems (GIS) often use sulfur
hexafluoride gas as an insulator to prevent electrical breakdown within
the system. However, defects such as particle contaminants or
installation residues can affect their insulation, causing the electric field

patterns to change from the ideal state.

In this thesis, the defects that affect the electric field inside
the gas-insulated system were studied and simulated using the
COMSOL multiphysisc program, and the effect of the insulating
materials inside this system was demonstrated. To demonstrate the
behavior of the electric field under various defects, cases were studied,
including a metal protrusion on the surface of the main conductor inside
the system, the presence of an void inside the epoxy resin insulator
carrying the main conductor, as well as the presence of a metal particle

on the outer surface of the insulator.

The simulation results, in the case of a semi-oval-shaped
metal protrusion on the surface of the main conductor, led to a distortion
in the distribution of the electric field within the system. It can lead to
local increases in the intensity of the electric field around the protrusion
due to changes in the geometric shape, as increasing the horizontal (rr)
vertical dimension of the protrusion by keeping the vertical dimension
(rs) constant leads to a significant increase in the maximum value of the
electric field on the surface of the protrusion from (8.9 MV) to ( 25.7
MYV) during a change in the horizontal dimension from (0.1 to 0.5) cm.
Which may cause an increased risk of electrical partial discharge and
deterioration of the insulating properties of the gas. Increasing the value

of the vertical dimension (rs) by keeping the horizontal dimension (rr)



constant leads to a regularity of the electric field on the surface of the
protrusion due to the increase in the area on which the charges are

concentrated.

This study includes the effect of the size and location of the
air gap inside the insulator. The effect of increasing the radius of the
gap from (0.5 to 1 mm) was directly proportional to the value of the
electric field, as well as its irregularity from the normal state in the
absence of gaps inside this insulator. In the event that air collapse occurs
inside the void as a result of partial electrical discharge, thus charges
accumulate inside the void on the inner surface of the void, where their
effect reaches twice the value of the natural field (in the case of a void)
and 1.5 times that of the case where no accumulation of charges occurs
on the inner surface of the void. However, if there is a metal particle on
the surface of the insulator, the effect of this particle on the electric field

1s slight, and thus the partial discharge resulting from it is slight.



